Europ^^^es Patentamt 
European Patent Office 
Office europeen des brevets 



EP 1 078 843 A1 



EUROPEAN PATENT APPLICATION 

published In accordance with Art. 158(3) EPC 



(43) Date of publication: 

28.022001 Bulletin 2001/D9 



(21) Application number 00900514.1 

(22) Date of filing: 18.01.2000 



: B62D 1/19, B62D 1/18, 
F16D3/06, F16C3/03 



(86) International applicatioi 
PCT/ESOO/00015 



(87) International publication number: 

WO 00/55028 (21.09.2000 Gazette 2000Q8) 



(84) Designated Contracting States: 

AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 
MC NLPTSE 

(30) Priority: 16.03.1999 ES 9900543 

(71) Applicant 

Daunnal Castellon, Melchor 
E-08013 Barcelone (ES) 



(72) Inventor: 

Daumal Castellon, Melchor 
E-08013 Barcelone (ES) 

(74) Representative: 

Morgades y Manonelles, Juan Antonio 
Valencia, 300 - entresuelo la 
E-08009 Barcelona (ES) 



(54) TELESCOPIC SHAFT FOR STEERING COLUMNS IN AUTOMOBILES WITH A SLIDING LOAD 
CONTROL SYSTEM 



(57) Due to the provision of grooves (13) in the inner 
and outer (10 and 11) surfaces of the grooves (13) and 
the strips (15) and by combining the strips (16) with the 
grooves (17), both parts (10 and 11) can slide longitudi- 
nally relative to one another. In order to prevent play and 
to be able to absorb any possible play between the 



female tubular member (10) and the male tubular mem- 
ber (11), adjustment elements (24) are provided, which 
are formed by a substantially prismatic longitudinal 
body, the lugs (26) being mounted on the vertex of said 
body as shown in Figure. 
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Description 

[0001] The invention refers to a sliding control sys- 
tem with loading control for telescopk: shafts to be used 
in steering columns In motor vehicles. Such telescopic s 
shafts comprise a female member and a male member 
in the form of tube pieces inserted one within the other 
They are provided, at the interface thereof, that is to say 
the male member inner lateral surface and the female 
member outer lateral surfoce, with a number of ribs and io 
longitudinal grooves that mutually engage enabling the 
rotation of all the mentioned pieces. 
[0002] The present invention relates to those tele- 
scopic systems undergoing longitudinal displacement of 
one member relative to the another (displacement of the is 
male member relative to the female member), under 
controllable load conditions which can take place either 
on actuating the telescopic regulation mechanism when 
steering wheel height with regard to the driver is desired 
to be changed or when it is desired to facilitate assem- 20 
biy on the motor vehicle, or finally the shock that the 
steering system suffers on proving its performance as a 
security system for the vehkde to whfch it is fitted. 
[0003] In order to noeet the previous requirements 
and technical conditions it has been designed that 25 
between said male member inner lateral surface and 
said female member outer lateral surface, both mem- 
bers are provided with longitudinal grooves on the lat- 
eral surface thereof. There is also provided a group of 
rollers fastened through the c6rresponding sleeves so 
according to the above mentioned technk:al require- 
ments and operation features. 

[0004] The system of the present invention provides 
the above mentioned loading control action at the same 
time it facilitates taking-up of play between the male and 35 
the female members. Furthermore, the relative move- 
ment between these members or the adjusted load 
value that is causing it, will be affected by torque cre- 
ated by rotation to which said nnale member and female 
member are subjected. 40 
[0005] The Invention provides that stress which is 
necessary for the relative displacement between the 
two parts of the telescopic shaft is kept constant for any 
application (as in patents n" 9202654, 9300654, 
9500177 and 9600871 in the name of the same appli- -is 
cant) and along all the displacement path in such a way 
that the assembly is provided with a certain braking or 
damping performance to the appfied load. 
[0006] Although the system of the invention has 
been devised to be used in a direct way, specifically in 50 
the steering columns in motor vehcles it is possible to 
be fitted in other applications due to its simplicity and 
easy operation. 

[0007] Regarding the possibirrty that the system of 
the invention can be used as a security system for the 55 
motor vehicle, this is made possible by the particularity 
of that system of being able to have a braking or damp- 
ing performance, either in the extended or in the 
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retracted condition, absorbing the energy liberated in 
the event of crash, further keeping constant the neces- 
sary stress for relative displacement between the mem- 
bers in the telescopic shaft along the displacement 
path. 

[0008] In addition, the present invention also pro- 
vides the possibility to facilitate the correction of the play 
that usually appears between different tube pieces in 
the telescopic shafts, thus avoiding the undesirable play 
producing noise and vibration on running the vehicle. 
Transferring noise and vibration to the steering wheel 
and therefore to the user is also avoided as well as It 
provides a perfect assembly operation. 
[0009] On the other hand, the conceptual mecha- 
nism that is provided takes into consideration the signif- 
icance of torque which should be applied for rotation of 
the whole telescopic shaft on the previously mentioned 
sliding load behveen the two members with relative dis- 
placement. Such mechanism allows to separate, almost 
completely, this torque from the longitudinal action of 
the movement caused by the axial load, so that the 
effect caused by this torque becomes minimum. 
[0010] The present invention heightens the easi- 
ness of assembling. Assembling is carried out by using 
few auxiliary and accessory elements and, in any case, 
its great assembling simplicity does not involve that 
weight and costs become significantly increased as 
compared to the advantages of the system itself. 
[0011] Another object of the present invention is to 
provide a loading control system which is suitable to 
adjust the stress during the relative displacement 
between the parts of the telescopic shaft of the steering 
column. The invention further allows for a good develop- 
ment of the movement by integrally joining all the live 
parts to one another minimizing the play as well as the 
influence of the torque related to rotation. It further pro- 
vides an effective mechanical arrangement which is 
also simple and cost effective. 

[0012] Further details and features of the present 
patent applk^atlon will be apparent from the following 
description, which refers to the accompanying drawings 
that schematkjalty represent the preferred details. 
These details are given by way of example, which refer 
to a possible case of practical embodiment, but it is not 
limited to the details disclosed herein; therefore this 
description must be considered from an illustrating point 
of view and without any type of limitations. 
[0013] A detailed list of the various parts cited in the 
present patent application is given below: (10) female 
tube member, (11) male tube member, (12) mouth, (13) 
longitudinal grooves. (14) fork, (15) longitudinal protru- 
sion, (16) longitudinal protrusion, (17) longitudinal 
grooves, (18) fori<, (19) regulator, (20) head, (21) cylin- 
drical portion, (22) closure, (23) ridges, (24) adjusting 
element (25) body, <26) stump, (27) rollers, (28) sleeve. 
[0014] Rgure n" 1 is a perspective of an exploded 
view in whksh the main parts in the system of the 
present invention are shown. 
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[0015] The figure n° 2 is perspective view of the 
assembly, which also corresponds to the same example 
of the telescopic shaft, in which the most significant 
parts are shown separated with the purpose of clarifying 
in more degree the actual condition thereof. 5 
[0016] The figure n" 3 is an elevational end view 
showing a longitudinal section of the telescopic shaft 
assembly once it has been assembled, wherein the final 
condition of all the parts is shown. 

1001 7] In one of the preferred embodiments of what 10 
is the object of the present invention, and as it can be 
seen from figure n° 1 , the telescopic shaft comprises a 
female tube member (10) provided with a fork (14) in 
one of the ends thereof. The lateral surface of its mouth 
(12) has a number of longitudinal grooves separated by is 
a number of longitudinal protrusions (15). 
[0018] The male tube member (1 1 ) has a cylindrical 
portion one end of which extends forming a for1< (18). 
[001 9] The lateral surface of the male tube member 
(1 1) is provided with a regularly distributed longitudinal 20 
protrusions (16) arranged between longitudinal grooves 
(17). 

[0020] As the outer lateral surface of the female 
member (10) and the inner lateral surface of the male 
member (11) are both provided with longitudinal ss 
grooves in the longitudinal protrusions (1 5) in conjunc- 
tion with the longitudinal protrusions (16) and the longi- 
tudinal grooves (17), relative longitudinal sliding 
between both pieces (10) and (11) is thus possible. 
[0021 J Adjusting elements (24) are designed for the 30 
purpose of avoiding and absorbing play that could exist 
between the female tube member (10) and the male 
tube member (11). As it can be seen from figure n" 1, 
adjusting elements (24) comprise a substantially pris- 
matic longitudinal body at the vertexes of which there as 
are provided stumps (26). 

[0022] Adjusting elements (24) which can be made 
of plastic or another similar material are designed to 
allow fastening of the rollers (27) which can be made of 
specular finished hard steel with the purpose of ena- ■to 
bling relative rotation between the members (10) and 

(1 1) in a way as easy as possible. 

[0023] This adjusting element (24) allows absorp- 
tion of play that could exist between the members (1 0) 
and (1 1), by torque of rotation which occurs during the 4s 
normal operation of the whole assembly of the tele- 
scopic shaft since it can be self aligned to be adapted, 
during rotation, to the corresponding grooves and ribs, 
both in the female member (10) and the male member 

(12) , on which it is seated, serving as an intemiediate so 
piece therebetween. 

[0024] On the other hand, to adjust rotation and 
sliding it has been devised a regulator (19), see figure 
n" 1, which comprises a substantially cyrindrical head 
(20) extending in another cyfindrical portion (21 ) having ss 
a smaller diameter. Said regulator is housed in the male 
member (11) sliding end and it serves the purpose of 
forcing the preload or folding or sagging condition of the 



element (24) in such a way that sliding between mem- 
bers (10) and (11) is performed in a controlled way, 
through the friction load caused by the adjusting ele- 
ment (24) in Its contact with the female member (1 1) 
under the stress created by the preset load. 
[O025] To enable the above mentioned preload, 
caused by the regulation system achieved by regulator 
(19) on the adjusting element (24), the piece (22) acts 
as a closure opposed to regulator (19) and seated on 
the male member (11). Therefore, its length allows it to 
be supported at one of its end by the fork and by the 
plastic sleeve for the other end. 

[0026] Also in the figure n" 1 the possibility is 
detailed that the sleeve or adjusting element (24) can be 
formed in turn by simple elements (24-25-26), the com- 
bination of which can provide the assembly the most 
appropriate forni in each possible case further enabling 
the different functions to be assigned to this element 
(24): 

Accurately having the ability of an appropriate fas- 
tening of the rollers (27), which can vary in number, 
form and size according to each of the previously 
mentioned cases. Rotation transmission between 
the male member (1 1) and the female member (10) 
is carried out without any problem, both relating to 
movement effectiveness and regarding noise and. 
vibration decreasing. Therefore, all possible metal- 
lic contact is avoided between the different pieces. 
Having the necessary and required friction load 
with the male member (11) and female member 
(10) by means of the elastic folding "itself originated 
by the preload applied through regulation suppHed 
by the regulator (19). 

Avoiding presence of play between the female 
member (10) and the male member (1 1 ), by appro- 
priately seating of the elastic teeth in each of the 
elements of the adjusting element (24). They are 
engaged to the longitudinal grooves and the longi- 
tudinal protrusions provided therein. Said elements 
are adjusted in all cases and in accordance with the 
degree of torque that is applied thereon. 

[0027] All the above ment'ioned is carried out by the 
inherent elasticity of the material of the adjusting ele- 
ment (24) which enables the system to be formed by the 
male member (11), the female member (10) and the 
adjusting element (24) along with the rollers (27), giving 
rise to an unit which is rigidly formed, as it can be 
deduced when observing figure n° 2. 
[C028] On the other hand, in figure n" 3 an assem- 
bly of the different pieces forming the telescopic shaft in 
its corresponding position, once assembly has been ter- 
minated, is shown. In such position, shaft is ready to 
operation in an effective way, during the operation of the 
assembly. There is also a further part the retaining 
sleeve (8). It serves the purpose of closing the whole 
assembly thus preventing assembly from being taken 
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apart, mainly between the two tube members (10) and 
(11) at the same time it could operate as a shutter for 
the existing lubricant grease between the sliding pieces. 
f0029J As it can be seen from figure n° 3, sleeve 
(28), which serves the purpose of closing the whole s 
assembly, prevents the assembly from being taken 
apart, mainly between the two tubular members, the 
male member (11) and the female member (10). If fur- 
ther serves as a shutter for the existing lubricant grease 
between the above mentioned sliding pieces. io 
[0030] As it can be observed in figure n° 3, this 
sleeve (28) can be arranged laterally fixed, as shown in 
figure n° 3, axially or in any other suitable way, to the 
female tube member (10), either by a press-fit assem- 
bly, with a certain number of pressure notches, as is 
shown in the present embodiment, or by other ancillary 
fixing elements. It is also envisaged that the sleeve Is 
removable. 

[0031] Although the different pieces in the system 
could be made of any material, according to the type of so 
application where it will be used, elements (24), (22) 
and (28) will be mainly designed so that they fulfil in a 
appropriate way the functions that they have assigned. 
They also cooperate for the whole assembly to be as 
light and cheap as possible. ss 
[0032] Once the invention has been sufficiently 
described in accordance to the enclosed drawings, it is 
understood that any modification can be introduced as 
appropriate, provided that variations may alter the 
essence of the invention as summarised in the so 
appended claims. 

Claims 

1. "TELESCOPIC SHAFT FOR STEERING COL- 35 
UMNS IN MOTOR VEHICLES WITH LOADING 
CONTROL SLIDING SYSTEM" comprisirtg a 
female tube member (10) having a substantially 
cylindrical configuration in one end of which there is 
provided a fork (14) having a lateral surface wrhich 40 
is provided with a mouth (12), longitudinal grooves 
(13) and longitudinal protrusions (15) being formed 
in said lateral surface forming a number of ribs fitted 
in those formed in a male member (1 1) in one end 
of which there being provided a fork (1 8), the lateral 45 
surface of said male member (11) being provided 
with a number of longitudinal protrusions (16) and 
longitudinal grooves (17) forming a number of ribs 
fitted in those formed in said the female member 
(10) when said male mennber (11) Is introduced so 
within said female member (10), characterized in 
that between the lateral inner surface of the female 
member (10) and the lateral outer surface of the 
male member (11) there is provided an adjjusting 
element (24) which comprises a substantlaHy pris- 55 
matic, longitudinal body (25) which minor bases are 
provided with a number of cylindrical stumps (26) 
distributed at regular distances between which sub- 




stantially cylindrical rollers (27) are arranged. 

2. TELESCOPIC SHAFT FOR STEERING COL- 
UMNS IN MOTOR VEHICLES WITH LOADING 
CONTROL SLIDING SYSTEM" according to the 
preceding claim, characterized in that it comprises 
an adjustment assembly (28) having a plurality of 
adjusting elements (24) comprising a generally 
prismatic body provided in the vicinity of the ends 
thereof by cylindrical stumps (26). 

3. TELESCOPIC SHAFT FOR STEERING COL- 
UMNS IN MOTOR VEHICLES WITH LOADING 
CONTROL SLIDING SYSTEM" according to the 
preceding claims, characterized in that the adjust- 
ing element (24) is made of plastk; or another suita- 
ble material, the stumps (26) of said adjusting 
element (24) holding rollers (27) made of specular 
finished hard steel. 

4. TELESCOPIC SHAFT FOR STEERING COL- 
UMNS IN MOTOR VEHICLES WITH LOADING 
CONTROL SLIDING SYSTEM" according to the 
preceding claims, characterized in that rotation and 
sliding of the male member (11) relative to the 
female member (10) is limited by a regulator (19) 
housed in the male member sliding end (11), said 
regulator (19) comprising a head (20) extending in 
a smaller diameter cylindrical portion (21). 

5. TELESCOPIC SHAFT FOR STEERING COL- 
UMNS IN MOTOR VEHICLES WITH LOADING 
CONTROL SLIDING SYSTEM" according to the 
preceding claims, characterized in that regulator 
(1 9) controls sliding between the members (1 0) and 
(11) as wrell as the friction load caused by the 
adjustment assembly (28) in the contact thereof 
with the female member (10) under stress created 
by the preset load. 

6. TELESCOPIC SHAFT FOR STEERING COL- 
UMNS IN MOTOR VEHICLES WITH LOADING 
CONTROL SLIDING SYSTEM" according to the 
preceding clainns, characterized in that the adjust- 
ment assembly (28) which acts as a closure is fitted 
in the male member end (10) seated on the lateral 
surface of the male member (1 1 ). 
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